Conclusions: Long term maintenance of CRP seems to be the best way to achieve a reduction of long term smoking habit and maintain adherence to prescription in patients after AMI. Counselling and behavioural intervention should also be extended to family members in order to maximize the benefit of secondary prevention.
ORIGINAL ARTICLE
It is well established that lifestyle plays a key role in development of coronary artery disease (CHD) 1 and that smoking in particular is a critical risk factor for CHD. 2 The relative risk of death from cardiovascular disease in smokers is roughly doubled compared to non-smokers, and smoking cessation significantly reduces the risk of cardiac events, in particular in patients recovering after acute myocardial infarction (AMI). [3] [4] [5] Cardiac Rehabilitation Programs (CRPs) after AMI include specific interventions for reducing the cardiovascular risk profile, 6 with the aim to reduce short and long-term mortality and morbidity. 7, 8 Within the CRP, psychological and behavioural interventions based on interviews, health education and psychological support are effective in reducing coronary risk factors including patients' smoking behaviour. 9 However, the efficacy of standard CRP in reducing smoking behaviour is not ideal, due to incomplete success and/or long term relapse. 9 The available evidence suggests that one important barrier to successful long term smoking cessation by cardiac patients may be the presence of smoking members in the household. 10, 11 The present study aims at evaluating the role of the household environment (as regards presence or not of smoking members) and the effect of two levels of CRP (standard or prolonged) in achieving smoking cessation or long-term no-relapse in patients after AMI.
Methods
This was a retrospective study that included post AMI patients derived from our records and subdivided in terms of their participation or not in a formal CRP and the duration of the CRP, standard or prolonged. The patients still under our observation (Group C) were seen at the hospital. The patients who were not under long-term observation (Groups A and B) were selected from our records and questioned by telephone. This study included 164 male Role of smokers in the household and of cardiac rehabilitation in smoking behaviour after acute myocardial infarction patients with recent AMI, all smokers until the day of AMI, subdivided into subgroups according to whether or not they participated in a CRP, and the type and duration of CRP. We also subdivided patients according to the presence or not of family members who smoke in their household. In all patients we investigated smoking behaviour in the 12 months following AMI. We divided patients into three groups. Group A (n=54) consisted of cardiac patients with recent AMI discharged from hospital without enrolment in a formal CRP. Group B (n=55) comprised cardiac patients with recent AMI enrolled in an 8 weeks hospital-based CRP and then discharged home without formal instructions to continue CRP. Group C (n=55) consisted of patients with recent AMI enrolled in an 8 weeks hospital-based CRP, who then underwent a 10 months structured home-based CRP, with scheduled hospital follow up. There was no baseline difference between the three groups (age, sex, demographic or clinical status) [table 1].
In-hospital CRP, performed by Group B and C patients in a Day-Hospital régime, consisted in an 8 weeks multidisciplinary intervention, including 30 minutes of aerobic training with cyclette, 3 times/week, at 75% of maximum heart rate achieved during an exercise stress test performed at enrolment. Individually-tailored sessions of health education, dietetic and behavioural recommendations were carried out during the hospital stay. In particular, an individual and group counselling program for smoking cessation (see text below) based on an evaluation of motivation to refrain from smoking and on a self-evaluation test, was performed in group B and C patients. Subsequently, smoking behaviour was analyzed and discussed with the patient in follow-up hospital visits only in Group C patients, and further interventions to support patient motivation were performed according to the program described below.
Additionally, in Group C patients aerobic exercise training was continued for an additional 10 months in a home-based program, centered on specific questionnaires to evaluate physical training performed at home. Patients were instructed before discharge to perform exercise training, 2-3 times/week, with 30 min sessions by cyclette at the same target heart rate reached in hospital, achieved by self heart rate evaluation or by a heart rate meter. This homebased program was integrated with periodical hospital check-ups, once or twice weekly, including a session of cyclette aerobic training at the same work load previously achieved. In this setting we also strengthened psychological support to quit smoking and administered specific questionnaires to assess patients' smoking habits and attitude towards smoking. According to the protocol described below, at 10 months from discharge a questionnaire to assess the patient's smoking habits, smoking habits of others in the household and the patient's attitudes towards smoking was administered to all study patients.
Program of behavioural modification, individual and group counselling for smoking cessation
Counselling, aimed at changing patients' behaviour, thoughts and emotions [12] [13] [14] , had the following focus: [15] [16] [17] to give time for contemplation, set goals, enable the patient to admit their addiction and need for help, explore with the patient stress-related circumstances/situations, plan interruption of conditioned responses that support smoking, identify and prepare plans to cope with temptations that might trigger falls, encourage self-management strategies in relation to coping with pressure to resume smoking, foster self-worth/confidence, and teach means to seek support from family, friends and coworkers. Participants' willingness to follow intervention guidelines and active participation in group-work was encouraged. Development of group cohesion was encouraged. Contact times during the follow-up period were made known beforehand and participants were told that they could contact one of the staff members by phone at any time during the intervention.
Statistics
Descriptive statistics are given in terms of means, standard deviation, frequencies and percentages. Chi-square analysis was used to test for differences with discrete categorical data. Statistical significance was set at 0.05. Student's T Test was used to test independent samples.
Results
Ninety-seven of 164 patients (59.1%) lived in a household in which at least one member smoked. The single most common smoker in the household was the patient's wife (22.6%), followed by son (8.5%), son and daughter (7.3%) and daughter (5.5%) [ Figure 1 shows that resumption of smoking was influenced by the presence in the household of smokers: 25 of 66 patients (38%) with a smoking member in the household had resumed smoking at 12 months, compared to 27/98 (27%) of patients without a smoking member in the household (p <0.01).
Adherence to the CRP also influenced, inversely, smoking resumption. There were fewer patients who resumed smoking at 12 months from AMI in group C (6/55, 11%) than in group A (30/54, 55%; p <0.0001) or in group B (16/55, 29%; p <0.001) [ figure 2 ]. There were also fewer patients who resumed smoking in group B compared to A (p <0.002). From figure 3 it can be seen that the difference in the number and percentage of household smoking members in groups A, B, C was not significant. Figure 4 shows, within patients of groups A, B and C who were smokers at 12 months, the percentage of patients who had smoking members present in the household. There was a significantly lower percentage of smoking household members in the group A patients who resumed smoking (11 patients out of 30, 36%) than in the group C patients who resumed smoking (5 of 6 patients, 83%) (A vs. C: p <0.0001), with an intermediate value in group B. Figure 5 shows the global trend of smoking resumption in all groups over the 12 months. The trend gradually increased in group A patients but was stable in group C patients, while there was an intermediate trend in group B patients.
Discussion
Comprehensive Cardiac Rehabilitation consists of multiple interventions that have been shown to have favourable effects after AMI, particularly in increasing functional capacity and quality of life and in improving psychological and behavioural status and coronary risk profile. 6 Concerning smoking habit, educational intervention and psychological and behavioural support are part of a multi-comprehensive CRP for reducing resumption of smoking in the long term after an acute cardiovascular event. 9 Our study demonstrates that in patients participating in a comprehensive long-term CRP, including psychological and educational support (Group C), the percentage of smoking resumption at 12 months after AMI was lower than in patients not participating in CRP (Group A) or in those who followed a standard 8 weeks CRP (Group B) [ figure 2 ].
Since tobacco smoking is a critical risk factor for mortality and morbidity in patients after AMI, 18 the reduced percentage of long term tobacco smokers among patients enrolled in CRP may have a very favourable impact on long-term mortality and morbidity of these patients. Comprehensive CRP has been shown to reduce long-term cardiovascular mortality and morbidity, 7, 8 but the relative favourable role of risk factor reduction and physical training is unknown.
Our study confirms that, in order to promote optimal long-term reduction of coronary risk factors, multi-comprehensive interventions such as those included in our CRP need to be continued long term as in our patients of Group C. Group B patients, who participated in an 8 weeks CRP but were not followed 112 F. GIALLAURIA ET AL. in the long term, derived a reduced long term benefit from the CRP compared to Group C patients, since the rate of smoking recurrence, although lower than in Group A, was higher than that of Group C [ figure  2 ]. Specific programs based on education and counselling and maintained level of fitness are protective against smoking recurrence, reinforcing patients' persistence in their will to abstain from smoking. 9, 19 On the other side, the presence of a smoking member in the household may attenuate the beneficial results of CRP, inducing the patients to resume smoking. 10, 11 In our study, 59% of patients discharged home after an AMI had at least one smoking member in the household, and this factor was associated with a significantly higher percentage of patients who resumed smoking [ figure 1 ]. Almost all patients in Group C who resumed smoking (5/6 (83%) had a member in the household who smoked [ figure 4 ].
However, the presence of a household smoker does not completely nullify the advantages of CRP, particularly when CRP is continued long term. In fact, the percentage of smoking members in the household (Yes HS) was similar in Groups A, B and C [ figure 3] , with a trend to a greater number of smoking household members in Group C. The fact that it was Group C who showed the best rate of abstinence from smoking testifies to the benefit of participation in a long-term CRP.
Our study confirms data in the literature showing the beneficial effects of CRP on long term smoking habit. 19 The behavioural and educational part of this program seems to play the most relevant role in this beneficial long term effect, although we cannot exclude that the physical training component of CRP may also have played a role. Physical exercise has in fact been described as reducing the rate of smoking resumption. 19 Our study provides further support to the desirability of including other members of the patients' household in the educational and counselling program, since the presence of a smoking member in the household may reduce the beneficial effect of long term CRP. In fact, of the few patients of Group C who resumed smoking, 83% had a smoking member in the household [ figure 4] . Thus, the "weight" of the presence of a smoking household member is higher in this subset of patients, and it is reasonable to believe that, without this interfering factor, all Group C patients would have been non smokers at 12 months.
Our study also confirms the observation that standard CRP may lose its beneficial effect gained after 8 weeks if this is not supported with some form of long-term maintenance of care. However, this observation should encourage Cardiac Rehabilitation Centres to prolong long term care rather than discourage these programs, since even "standard" CRP had some beneficial effect at 12 months, although lower than that of long-term CRP. 
Study limitations
A number of limitations of the present study need to be underlined. Whilst the sample is representative of the cardiac rehabilitation population at our Centre, sample size is quite limited and clearly the study needs to be replicated in a prospective mode and in a larger patient population. Furthermore, the retrospective nature of this study ruled out the possibility of having the Fagenstrom test available in all patients.
In addition, to verify the real abstinence of smoking, the present study used a questionnaire and not objective methods such as CO expired or plasma cotinine.
However, despite its limitations, our study provides useful data to encourage smoking cessation programs within CRP after AMI, and stresses the significant role of smoking household members.
In conclusion, long-term maintenance of CRP including education, counselling and physical training seems to be the best way to achieve a reduction of long-term smoking habit and maintain adherence to prescription and behavioural counselling in patients after AMI. Counselling and behavioural intervention should also be extended to household members in order to maximize the benefit of secondary prevention in these high risk patients. 
